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Abstract
Early-onset schizophrenia (EOS) is a heterogeneous condition that has a serious, insidious clinical course
and poor long-term mental health outcomes. The clinical presentations are highly complex due to the
overlapping symptomatology with other illnesses, which contributes to a delay in the diagnosis. The
objective of the review is to study if an earlier age of onset (AAO) of EOS has poor clinical outcomes, the
diagnostic challenges of EOS, and effective treatment strategies. The review provides a comprehensive
literature search of 5966 articles and summarizes 126 selected for empirical evidence to methodically
consider challenges in diagnosing and treating EOS for practicing clinicians. The risk factors of EOS are
unique but have been shared with many other neuropsychiatric illnesses. Most of the risk factors, including
genetics and obstetric complications, are nonmodifiable. The role of early diagnosis in reducing the duration
of untreated psychosis (DUP) remains critical to reducing overall morbidity. Many specific issues contribute
to the risk and clinical outcomes. Therefore, issues around diagnostic ambiguity, treatment resistance,
nonadherence, and rehospitalizations further extend the DUP. There is hesitancy to initiate clozapine early,
even though the empirical evidence strongly supports its use. There is a growing body of research that
suggests the use of long-acting injectables to address nonadherence, and these measures are largely
underutilized in acute settings. The clinical presentations of EOS are complex. In addition to the presence of
specific risk factors, patients with an early onset of illness are also at a higher risk for treatment resistance.
While there is a need to develop tools for early diagnosis, established evidence-based measures to address
nonadherence, psychoeducation, and resistance must be incorporated into the treatment planning.

Categories: Psychiatry
Keywords: prodromal psychosis, child and adolescent psychiatry, schizophrenia and other psychotic disorders,
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Introduction And Background
First-episode psychosis (FEP) is also used interchangeably with early-onset schizophrenia (EOS), although
only a fraction of FEP eventually evolves into schizophrenia. Although EOS [1] and childhood-onset
schizophrenia (COS) are not separate terms in the DSM-5 [2], they are extensively investigated
independently. COS is an extremely rare condition [3], with a prevalence as low as 0.05% below the age of 13
[4], and the EOS’s onset is typically in mid-adolescence, accounting for the majority of the cases [5,6].

In the last two decades, instruments have been developed to identify these At-Risk Mental States (ARMS) for
predicting a later transition to a psychotic disorder. However, given the heterogeneous nature of clinical
presentations, many of these experiences are often transient. A recent meta-analysis has recommended
against the use of the Comprehensive Assessment of At-Risk Mental States (CAARMS) and the Structured
Interview for Psychosis Risk Syndromes (SIPS) to identify these high-risk individuals [7]. Since psychotic-like
experiences occur in 6% to 8% of children and adolescents and in up to 28% of adults, the 1990s term
"clinical high risk for psychosis" [CHR-P] or the similar DSM-5 diagnostic construct "attenuated psychosis
syndrome" [APS] is often used to describe epidemiological data of at-risk individuals in the scientific
literature. Although there are instruments like the Schizophrenia Proneness Instrument, Child and Youth
Version (SPI-CY), and the Prodromal Questionnaire-Brief Child Version (PQ-BC), which are useful measures
of early risk for psychotic disorders, their use in clinical practice is rare [8,9].

There are many individuals with autism spectrum disorders (ASD) who present with psychotic symptoms
earlier; therefore, ASD must not be considered a mutually exclusive diagnosis in CHR individuals [10]. The
presence of non-affective psychosis (like schizophrenia) in ASD individuals is poorly understood [11], and
emerging data from genome-wide association studies (GWAS) with higher polygenic risk (PRS) for scores for
both schizophrenia and ASD remains a focus of future research. It is widely debated that EOS
phenomenology is indistinguishable from other illnesses [12,13]; has a more severe debilitating course
[14,15], and is often refractory to treatment [16,17]. About 25% of EOS patients were treatment-resistant
even at the time of onset of the illness [18,19].

In clinical settings, the presentations are complex with many symptom proxies and high comorbidity,
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leading to diagnostic and nosologic difficulties and thereby affecting the overall clinical outcomes.
Therefore, we reviewed empirical literature following a search using a pointed and narrow criterion for this
narrative review. There are three key aims of this review: first, to understand if the earlier age of onset (AAO)
of EOS has poor clinical outcomes. And second, what are the specific risk factors, and lastly, what are the
evidence-based strategies for early-onset treatment-resistant schizophrenia (TRS)?

Method
Our review of the literature involved searching three electronic databases (PubMed, Google Scholar, and
Cochrane). The analysis was conducted using the controlled vocabulary and keywords: "early-onset
schizophrenia," "prodromal psychosis," "childhood-onset psychosis," "schizophreniform disorder," "first-
episode psychosis," and "duration of untreated psychosis." Studies focusing exclusively on other primary
psychiatric disorders were excluded. Studies with all age groups, co-occurring mental health conditions, and
other substance use were included in the review. The search was conducted by all authors, and if there were
disagreements regarding the inclusion or exclusion of papers, a consensus was reached through discussion
amongst all the authors. The authors included studies that they thought would be beneficial in educating
practitioners about early-onset psychosis. This review only included studies on human subjects published in
English-language journals or those with official English translations. Studies that were included in this
manuscript were not restricted by the date of publication. The PRISMA guidelines were followed and
adhered to (Figure 1).

FIGURE 1: Search strategy for the review

Review
We have subdivided this section based on the review of the literature to focus on the key domains.

Risk factors specific to EOS
The role of genetics [20] is critical in altering neurodevelopmental trajectories [1] and has been attributed to
worse clinical outcomes [21]. The concordance rate of COS in monozygotic twins was 88.2% compared to
22.3% in dizygotic twins, with an overall high genetic heritability of 84.5% [22]. When 130 COS probands
were compared to 103 siblings, they had a higher PRS for scores for both schizophrenia and ASD [20].
Elevated rates of large copy number variants (CNVs) have also been found in COS, including in CNVs
associated with schizophrenia and other neurodevelopmental disorders [23]. The rates of large and rare
CNVs appear to be higher in COS patients in comparison to both controls and adults with adult-onset
schizophrenia (AOS) [23,24]. About 11.9% of COS probands were estimated to have a neurodevelopmental
disease-associated CNV, compared to 1.5% of their healthy siblings and 1.4-4.9% of AOS [25]. A high number
of COS probands have CNVs at the 22q11.2 locus, which is known to increase the risk for multiple psychiatric
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and neurodevelopmental disorders, including schizophrenia, ASD, ID (intellectual disability), and attention
deficit hyperactivity disorder (ADHD) [26].

Premorbid factors such as hypoxemia related to obstetric complications [27,28], and IQ < 85 [29] are
associated with the early onset [30]. In an interesting study of placental genomics, the schizophrenia PRS
was five times higher with early-life complications (ELCs) [31].

GWAS have provided insight into the genetic contribution and multiple statistically independent signals of
neuropsychiatric disorders. In a groundbreaking work, 25 disorders of the brain from GWA studies of 265,218
patients and 784,643 controls were assessed for the relationship of 17 phenotypes in 1,191,588 individuals
[32]. The study found psychiatric disorders share a common variant (CV) risk, whereas neurological disorders
appear more distinct from each other than psychiatric disorders.

In-utero exposure to starvation in women has a high odds of risk [33,34]. Folic acid supplantation is
associated with altered cortical development and a reduced risk of autism [35-37]. Likewise, there is an
association between gestational use of folic acid and a reduction in the risk of psychosis in youth [38]. ASD
and schizophrenia are two distinct behavioral outcomes of aberrant neurodevelopment, and their
differentiation is frequently easy, clinically useful, and categorical nosology. However, the boundaries are
not always clear, and several counts of evidence from phenomenology, epidemiology, genetics, and
neuroscience point toward a close relationship between the two disorders [39]. Lastly, another study links
patients with weekly to daily cannabis use before illness onset with the highest PRS for schizophrenia (p =
0.02, Cohen's d = 0.33) [40]. The findings are highlighted in Table 1.

Author and year Key findings

Ahn et al. [20], Harvey et al. [21], Kallman et al.
[22]

Genetic predisposition to EOS leads to worse clinical outcomes with an overall
heritability of 84.5%.

Ahn et al. [23], Nicolas et al. [24], Sagar et al.
[25], Vorstman et al. [26]

COS is associated with elevated rates of large and rare CNVs.

Byrne et al. [27], Rosso et al. [28], Díaz-Caneja
et al. [29], Baeza et al. [30], Ursini et al. [31]

Premorbid factors like birth hypoxia and IQ < 85 are associated with increased risk for
early onset.

St Clair et al. [33], Susser et al. [34], Levine et
al. [35], Eryilmaz et al. [38]

In utero exposure to starvation in women has a higher odds of risk while gestational folic
acid use is associated with a reduction in the risk of psychosis among youths.

Aas et al. [40] The highest risk is with individuals who use cannabis weekly or daily.

TABLE 1: Risk factors specific to early-onset schizophrenia
CNV: copy number variants, COS: childhood-onset schizophrenia, EOS: early-onset schizophrenia

Clinical profiles of EOS and duration of untreated psychosis
EOS is a highly heterogeneous disorder with a younger AAO, and the presence of bizarre positive symptoms
is suggestive of a severe course [41]. In many demographics, the clinical profiles of EOS and the scope of the
problem are not yet determined [42]. The prevalence increases rapidly after the age of 14 years, particularly
in males, and accounts for about 25% of all psychiatric admissions in young people between 10 and 18 years
of age. Besides the poorer prognosis of EOS, about 30% require long-term mental health services. The worst
outcomes are associated with poorer premorbid functioning, an insidious onset, lower intellectual function,
and the presence of negative symptoms [43]. Another study reports that longer follow-up periods, male sex,
and being diagnosed before 1970 contribute to the poor course of the EOS [1]. There is a strong correlation
between younger AAOs and more hospitalizations, more negative symptoms, a higher risk of relapses, poorer
social/occupational functioning, and poorer global outcomes [44]. The risk of suicide for people with
schizophrenia is higher in those with an earlier onset [45,46]. While the above prognostic indicators are not
modifiable, one stands out as being amenable to intervention, that is the duration of untreated psychosis
(DUP), which is associated with worse clinical outcomes [47-50], making early diagnosis and efficacious
treatment crucial [51]. Key findings can be reviewed in Table 2.
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Author and year Key findings

Giannitelli et al. [41]
Younger age of onset and bizarre positive symptoms suggests a severe
course of illness

Abidi et al. [43]
Worse outcomes associated with poor premorbid functioning, insidious onset,
lower intellectual functioning, and presence of negative symptoms

Olfson et al. [45], Bornheimer [46] Higher risk of suicide in EOS

Vyas et al. [47], Fragus et al. [48]. Stentebjerg-Olesen et
al. [49], Molina-García et al. [50], Coulon et al. [51]

Duration of untreated psychosis is associated with worse clinical outcomes

TABLE 2: Clinical profiles of early-onset schizophrenia and duration of untreated psychosis
EOS: early-onset schizophrenia

Advanced neuroimaging and diagnostics
The genes that code for schizophrenia also code for the thickness of the cerebral cortex [52]. Cortical
thinning is a developmental process manifested by pruning and myelination. However, the thinning is
accelerated in EOS, resulting in a smaller mean cortical thickness [53-54].

The gray matter (GM) deficits in the left prefrontal, insula, and bilateral temporal cortices and smaller
deficits in the right prefrontal and inferior parietal cortices are more pronounced as compared to their age-
controlled healthy counterparts [55-58]. Similar cortical deficits are found in siblings of patients with COS
and are proposed as familial trait-makers for COS. In non-psychotic siblings, these gray matter deficits
disappeared by age 20 [59]. The diagnostic "potential" of voxel-based morphometry (VBM), which estimates
the distribution of gray matter tissue volume across several brain regions, has been studied with equivocal
results [60,61]. Considering that VBM is evolving, it may offer a ray of hope, given the fact that clinical
outcomes are highly dependent on treatment during the narrow window period. Table 3 summarizes the key
features of neuroimaging and diagnostics in EOS.

Author and Year Key findings

Lee et al. [52], Ordóñez et al. [53], Greenstein et al.
[54]

Accelerated cortical thinning leads to smaller mean cortical thickness

Vita et al. [55], Bartholomeusz et al. [56], Rapado-
Castro et al. [57] Satterthwaite et al. [58]

The GM deficits in the left prefrontal, insula, and bilateral temporal cortices

Gogtay et al. [59]
Similar cortical deficits are found in siblings of patients with COS and are
proposed as familial trait makers for COS

Palaniyappan et al. [60], Torres et al. [61]
VBM which estimates the distribution of gray matter tissue volume across several
brain regions has been studied with equivocal results

TABLE 3: Advanced neuroimaging and diagnostics
VBM: voxel-based morphometry, GM: gray matter, COS: childhood-onset schizophrenia

Treatment strategies for EOS
Interestingly, the European Psychiatric Association recommends cognitive behavioral therapy (CBT) for the
CHR-P group, followed by low-dose second-generation antipsychotics if psychological interventions are
ineffective [62]. The United Kingdom’s National Institute for Health and Care Excellence (NICE)
recommends: "Do not offer antipsychotic medication to people considered to be at increased risk of
developing psychosis with the aim of decreasing the risk of or preventing psychosis [63]."

The core component of early intervention services (EIS) [64,65] is pharmacotherapy [66]. The randomized
controlled trials (RCT) of first-generation antipsychotics (FGAs) have high rates of extrapyramidal
symptoms (EPS) and sedation; therefore, FGAs should not be the first-line regimen [67,68]. The RCTs of
Olanzapine, Risperidone, Aripiprazole, Quetiapine, Paliperidone, Asenapine, and Ziprasidone have all been
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shown to be effective [69-74]. Children and adolescents are at higher risk for extrapyramidal symptoms,
prolactin elevations, sedation, weight gain, and metabolic effects [75]. Among SGA, ziprasidone’s cardiac
profile was not favorable [76].

In a recent study, Pagsberg et al. conducted a post hoc analysis of data derived from the randomized, double-
blinded, 12-week tolerability and efficacy of antipsychotics (TEA) trial at seven different sites across
Denmark, comparing oral extended-release quetiapine and aripiprazole in adolescents <18 years of age with
first-episode psychosis. The group concluded that early nonresponse at four weeks to aripiprazole or
quetiapine extended-release in FEP is an indicator of future nonresponse and a rationale to switch [77]. The
cutoff scores defining early nonresponse as <20% symptom reduction at week 2 or <30% symptom reduction
at week 4 have the best predictive value for both nonresponse and nonremission and thereby provide a
rationale for the switch to different antipsychotics.

The study also reported a similar predictive significance for the PANSS-6 (Positive and Negative Syndrome
Scale-6) and the PANSS-30. Since PANSS-6 is easy to administer, it could be of immense value to the clinical
team [77].

Treatment-resistant schizophrenia (TRS) accounts for almost 35% of the total cases [19,78] and with
emerging evidence for a new debate about whether TRS is categorically different from treatment-responsive
schizophrenia [79]. TRS may be a heritable condition due to variations in single nucleotides, which need
further investigation [80]. Besides a higher risk of neutropenia and seizures as compared to adults, clozapine
[81,82] is most effective in TRS. It is also suggested that a trial with olanzapine [83] be initiated before
initiating clozapine. Clozapine showed superior efficacy in treating refractory EOS when compared with
risperidone, olanzapine, and paliperidone [84]. Similarly, clozapine was superior in individuals who failed
two trials of standard antipsychotics [85]. The clinical improvements were sustained during long-term
follow-up. In about 90% of patients, sedation and hypersalivation were the most common complaints.
Neutropenia was reported in 6-15% of cases but was usually transient, while agranulocytosis was rare
(<0.1%). Seizures were also uncommon (<3%). Overall, the rate of discontinuation was low (3-6%) [84], and
the long-term use of clozapine substantially decreased mortality [86]. In a Canadian retrospective study of
28 inpatients (64% female) receiving clozapine between January 2000 and December 2014, the mean age at
clozapine initiation was 15.8 years. Twenty-three patients (82%) were taking clozapine at discharge, and of
these, 22 patients (96%) experienced some improvement. There were no episodes of severe neutropenia, but
a high rate of benign hematological adverse events was seen. The study concludes that most treatment-
refractory children and adolescents requiring hospitalization improve with clozapine, and most were able to
tolerate it despite high rates of largely manageable side effects [87].

Current guidelines [88] recommend the use of clozapine in EOS patients who have failed to respond to two
adequate trials with different antipsychotics and provide detailed schedules of assessments to evaluate and
assess potential ADRs both before initiation and throughout the treatment [89-92].

EOS presents with a unique set of challenges, first due to the ambiguity of symptoms overlapping with other
disorders and diagnostic uncertainty during the early stages [93]. The APS, or prodromal stage, is
indistinguishable from other illnesses [94], and there are no recommended treatments besides weak evidence
for omega-3 fatty acids. Likewise, the DUP is also difficult to measure in clinical settings, although the last
two decades of empirical research point toward its reduction as the single most effective strategy to improve
outcomes [95,96]. Many risk factors, like familial genetics and a history of obstetric complications, are useful
in the diagnostic formulations but are commonly shared with many other co-occurring psychiatric disorders
and are nonmodifiable. In clinical settings, comorbidity with anxiety, affective disorders [97], ADHD [98],
ASD [99,100], ID, and substance use are common. The presence of comorbidity affects both diagnostics and
is also associated with unfavorable outcomes [101]. There is also a strong critique of the current practices,
and clinicians' contribution to the delay in diagnosis cannot be ignored [102]. Since there is a critical period
when early treatment may increase the odds of recovery, these findings are even more concerning [103].
These delays contribute to the DUP, and having support from families with a better level of premorbid
functioning improves outcomes [104].

Another systematic review found clinicians use multiple antipsychotics or higher than recommended doses
rather than the recommended clozapine [105,106]. This increased the DUP range from 1.1 to 9.7 years before
the initiation of clozapine [107]. Some reports of delay in the initiation of clozapine may be a key
determinant of nonresponse in TRS [108]. Non-adherence to antipsychotic medication in EOS and FEP is a
severe issue with a multifactorial etiology [109,110], and cannabis use has been highly associated with
medication nonadherence and the risk of relapse [111]. In a three-year prospective study, medication non-
adherence was a key predictive factor for relapse [112]. Given these critical findings, a three-year naturalistic
study suggested the use of long-acting injectable (LAI) antipsychotics as first-line treatment since they
significantly reduce the risk of relapse and hospitalization in patients with poor prognostic risk factors
[113,114]. A literature review also provided a similar conclusion: about 75% of patients achieved a good
response at 12 months, and 64% achieved remission at 24 months of follow-up [115]. Table 4 highlights the
key treatment strategies.
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Author and year Mitigation strategies Key recommendations

Taipale et al. [86]
Addressing clozapine
hesitancy

Clozapine showed superior efficacy in treating refractory EOS and the long-term use
substantially decreased the mortality

Bosnjak Kuharic
et al. [94]

Reducing the duration of
untreated psychosis

There are no recommended treatments for APS or prodromal stage

Hickling et al.
[109]

Non-adherence Medication non-adherence was a key predictive factor for relapse

Schoeler et al.
[111]

Treatment of cooccurring
cannabis use

Cannabis use has been highly associated with medication non-adherence and the
risk of relapse

Abdel-Baki et al.
[113]

Long-term injectables
LAI antipsychotics significantly reduce the risk of relapse and hospitalizations in ones
with poor prognostic risk factors

TABLE 4: Treatment strategies for early-onset schizophrenia
APS: attenuated psychosis syndrome, EOS: early-onset schizophrenia, LAI: long-acting injectable

Challenges within the mental health systems
The evidence suggests the process of diagnosis involves clinical assessment. Neuroimaging is not the
standard of care, with many studies recommending against the routine use of magnetic resonance imaging
or computed tomography [116,117]. Neuroimaging is only indicated when psychosis due to an organic cause
is suspected. [118]. There are issues with managed mental health Medicaid and general medical insurance
providers regarding delays in approval for MRI [119]. The diagnostic uncertainty often contributes to a delay
in open discussion with patients and their families. The therapeutic alliance between the patient and the
family may be affected due to higher degrees of treatment resistance. Assent and consent for treatment are
also issues since disagreement with parents with shared custody could delay treatment. Multiple
readmissions, a higher risk of completed suicides, and extended durations of inpatient stays could further
affect clinical care due to the prevailing purview of managed care organizations to transition into
community-level interventions [120]. These transitions are difficult due to the serious shortage [121] of
community-based mental health services [122,123] in rural areas [124] and a lack of EIS services. Lastly,
healthcare disparity is graver in rural areas, where copayments for expensive antipsychotic medication
further affect nonadherence [125]. The practice of denial of medication coverage after patients are
discharged from inpatient facilities is not uncommon [126]. The recognized need for more individualized
care for EOS is far from reality in large parts of the community. The challenges have been summarized in
Table 5.

Author and year Key findings

Goulet et al. [116], Kular et al. [117], Forbes et al. [118],
Daye et al. [119]

Diagnosis is clinical. Neuroimaging is not the standard of care and is not
routinely indicated unless ruling out an organic cause.

Pauselli et al. [120] Community transition is difficult for families.

Roberts et al. [121], Fontanella et al. [122], Lambert
and Agger [123], Summers-Gabr [124]

Community shortages of mental health services in rural USA.

Hensley et al. [125], Neighmond et al. [126]
Healthcare disparity in rural areas includes high copayments and denial of
medication coverage upon discharge from inpatient.

TABLE 5: Challenges within the mental health systems

Conclusions
EOS is a serious mental health condition in adolescence. EOS is known for its heterogeneous
symptomatology, high DUP, delayed diagnosis, and treatment. Clozapine hesitancy among clinicians has
many serious clinical consequences and overall poor outcomes. There is a need to improve predictive
approaches with continued education among clinicians and move towards technological advances in
precision medicine with the use of neuroimaging and artificial intelligence.

2023 Gupta et al. Cureus 15(5): e39488. DOI 10.7759/cureus.39488 6 of 11

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Additional Information
Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. Clemmensen L, Vernal DL, Steinhausen HC: A systematic review of the long-term outcome of early onset

schizophrenia. BMC Psychiatry. 2012, 12:150. 10.1186/1471-244X-12-150
2. Driver DI, Gogtay N, Rapoport JL: Childhood onset schizophrenia and early onset schizophrenia spectrum

disorders. Child Adolesc Psychiatr Clin N Am. 2013, 22:539-55. 10.1016/j.chc.2013.04.001
3. Rapoport JL, Gogtay N: Childhood onset schizophrenia: support for a progressive neurodevelopmental

disorder. Int J Dev Neurosci. 2011, 29:251-8. 10.1016/j.ijdevneu.2010.10.003
4. Kleinhaus K, Harlap S, Perrin M, Manor O, Weiser M, Lichtenberg P, Malaspina D: Age, sex and first

treatment of schizophrenia in a population cohort. J Psychiatr Res. 2011, 45:136-41.
10.1016/j.jpsychires.2010.05.010

5. Hollis C, Rapoport J: Child and adolescent schizophrenia. Schizophrenia. John Wiley & Sons, Ltd., New
York; 2010. 24-46. 10.1002/9781444327298.ch3

6. Okkels N, Vernal DL, Jensen SO, McGrath JJ, Nielsen RE: Changes in the diagnosed incidence of early onset
schizophrenia over four decades. Acta Psychiatr Scand. 2013, 127:62-8. 10.1111/j.1600-0447.2012.01913.x

7. Lång U, Yates K, Leacy FP, Clarke MC, McNicholas F, Cannon M, Kelleher I: Systematic review and meta-
analysis: psychosis risk in children and adolescents with an at-risk mental state. J Am Acad Child Adolesc
Psychiatry. 2022, 61:615-25. 10.1016/j.jaac.2021.07.593

8. Fux L, Walger P, Schimmelmann BG, Schultze-Lutter F: The schizophrenia proneness instrument, child and
youth version (SPI-CY): practicability and discriminative validity. Schizophr Res. 2013, 146:69-78.
10.1016/j.schres.2013.02.014

9. Karcher NR, Barch DM, Avenevoli S, et al.: Assessment of the prodromal questionnaire-brief child version
for measurement of self-reported psychotic-like experiences in childhood. JAMA Psychiatry. 2018, 75:853-
61. 10.1001/jamapsychiatry.2018.1334

10. Foss-Feig JH, Velthorst E, Smith L, et al.: Clinical profiles and conversion rates among young individuals
with autism spectrum disorder who present to clinical high risk for psychosis services. J Am Acad Child
Adolesc Psychiatry. 2019, 58:582-8. 10.1016/j.jaac.2018.09.446

11. De Giorgi R, De Crescenzo F, D'Alò GL, Rizzo Pesci N, Di Franco V, Sandini C, Armando M: Prevalence of
non-affective psychoses in individuals with autism spectrum disorders: a systematic review. J Clin Med.
2019, 8:10.3390/jcm8091304

12. Øie MG, Andersen PN, Hovik KT, Skogli EW, Rund BR: Similar impairments shown on a neuropsychological
test battery in adolescents with high-functioning autism and early onset schizophrenia: a two-year follow-
up study. Cogn Neuropsychiatry. 2020, 25:163-78. 10.1080/13546805.2020.1713736

13. Kafali HY, Bildik T, Bora E, Yuncu Z, Erermis HS: Distinguishing prodromal stage of bipolar disorder and
early onset schizophrenia spectrum disorders during adolescence. Psychiatry Res. 2019, 275:315-25.
10.1016/j.psychres.2019.03.051

14. Iasevoli F, Razzino E, Altavilla B, et al.: Relationships between early age at onset of psychotic symptoms and
treatment resistant schizophrenia. Early Interv Psychiatry. 2022, 16:352-62. 10.1111/eip.13174

15. Malla A, Payne J: First-episode psychosis: psychopathology, quality of life, and functional outcome .
Schizophr Bull. 2005, 31:650-71. 10.1093/schbul/sbi031

16. Lally J, Gaughran F, Timms P, Curran SR: Treatment-resistant schizophrenia: current insights on the
pharmacogenomics of antipsychotics. Pharmgenomics Pers Med. 2016, 9:117-29. 10.2147/PGPM.S115741

17. Vita A, Minelli A, Barlati S, et al.: Treatment-resistant schizophrenia: genetic and neuroimaging correlates.
Front Pharmacol. 2019, 10:402. 10.3389/fphar.2019.00402

18. Chan SK, Chan HY, Honer WG, et al.: Predictors of treatment-resistant and clozapine-resistant
schizophrenia: A 12-year follow-up study of first-episode schizophrenia-spectrum disorders. Schizophr Bull.
2021, 47:485-94. 10.1093/schbul/sbaa145

19. Demjaha A, Lappin JM, Stahl D, et al.: Antipsychotic treatment resistance in first-episode psychosis:
prevalence, subtypes and predictors. Psychol Med. 2017, 47:1981-9. 10.1017/S0033291717000435

20. Ahn K, An SS, Shugart YY, Rapoport JL: Common polygenic variation and risk for childhood-onset
schizophrenia. Mol Psychiatry. 2016, 21:94-6. 10.1038/mp.2014.158

21. Harvey PD, Rosenthal JB: Treatment resistant schizophrenia: course of brain structure and function . Prog
Neuropsychopharmacol Biol Psychiatry. 2016, 70:111-6. 10.1016/j.pnpbp.2016.02.008

22. Kallmann FJ, Roth B: Genetic aspects of preadolescent schizophrenia . Am J Psychiatry. 1956, 112:599-606.
10.1176/ajp.112.8.599

23. Ahn K, Gotay N, Andersen TM, et al.: High rate of disease-related copy number variations in childhood
onset schizophrenia. Mol Psychiatry. 2014, 19:568-72. 10.1038/mp.2013.59

24. Nicolson R, Lenane M, Singaracharlu S, et al.: Premorbid speech and language impairments in childhood-
onset schizophrenia: association with risk factors. Am J Psychiatry. 2000, 157:794-800.
10.1176/appi.ajp.157.5.794

25. Sagar A, Bishop JR, Tessman DC, Guter S, Martin CL, Cook EH: Co-occurrence of autism, childhood
psychosis, and intellectual disability associated with a de novo 3q29 microdeletion. Am J Med Genet A. 2013,
161A:845-9. 10.1002/ajmg.a.35754

2023 Gupta et al. Cureus 15(5): e39488. DOI 10.7759/cureus.39488 7 of 11

https://dx.doi.org/10.1186/1471-244X-12-150?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/1471-244X-12-150?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.chc.2013.04.001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.chc.2013.04.001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ijdevneu.2010.10.003?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ijdevneu.2010.10.003?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jpsychires.2010.05.010?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jpsychires.2010.05.010?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/9781444327298.ch3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/9781444327298.ch3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/j.1600-0447.2012.01913.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/j.1600-0447.2012.01913.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jaac.2021.07.593?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jaac.2021.07.593?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.schres.2013.02.014?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.schres.2013.02.014?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jamapsychiatry.2018.1334?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jamapsychiatry.2018.1334?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jaac.2018.09.446?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jaac.2018.09.446?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/jcm8091304?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/jcm8091304?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/13546805.2020.1713736?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/13546805.2020.1713736?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.psychres.2019.03.051?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.psychres.2019.03.051?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/eip.13174?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/eip.13174?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/schbul/sbi031?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/schbul/sbi031?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2147/PGPM.S115741?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2147/PGPM.S115741?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fphar.2019.00402?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fphar.2019.00402?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/schbul/sbaa145?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/schbul/sbaa145?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1017/S0033291717000435?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1017/S0033291717000435?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/mp.2014.158?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/mp.2014.158?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.pnpbp.2016.02.008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.pnpbp.2016.02.008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1176/ajp.112.8.599?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1176/ajp.112.8.599?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/mp.2013.59?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/mp.2013.59?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1176/appi.ajp.157.5.794?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1176/appi.ajp.157.5.794?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/ajmg.a.35754?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/ajmg.a.35754?utm_medium=email&utm_source=transaction


26. Vorstman JA, Morcus ME, Duijff SN, et al.: The 22q11.2 deletion in children: high rate of autistic disorders
and early onset of psychotic symptoms. J Am Acad Child Adolesc Psychiatry. 2006, 45:1104-13.
10.1097/01.chi.0000228131.56956.c1

27. Byrne M, Agerbo E, Bennedsen B, Eaton WW, Mortensen PB: Obstetric conditions and risk of first admission
with schizophrenia: a Danish national register based study. Schizophr Res. 2007, 97:51-9.
10.1016/j.schres.2007.07.018

28. Rosso IM, Cannon TD, Huttunen T, Huttunen MO, Lönnqvist J, Gasperoni TL: Obstetric risk factors for
early-onset schizophrenia in a Finnish birth cohort. Am J Psychiatry. 2000, 157:801-7.
10.1176/appi.ajp.157.5.801

29. Díaz-Caneja CM, Pina-Camacho L, Rodríguez-Quiroga A, Fraguas D, Parellada M, Arango C: Predictors of
outcome in early-onset psychosis: a systematic review. NPJ Schizophr. 2015, 1:14005.
10.1038/npjschz.2014.5

30. Baeza I, de la Serna E, Mezquida G, et al.: Prodromal symptoms and the duration of untreated psychosis in
first episode of psychosis patients: what differences are there between early vs. adult onset and between
schizophrenia vs. bipolar disorder?. Eur Child Adolesc Psychiatry. 2023, 10.1007/s00787-023-02196-7

31. Ursini G, Punzi G, Chen Q, et al.: Convergence of placenta biology and genetic risk for schizophrenia . Nat
Med. 2018, 24:792-801. 10.1038/s41591-018-0021-y

32. Anttila V, Bulik-Sullivan B, Finucane HK, et al.: Analysis of shared heritability in common disorders of the
brain. Science. 2018, 360:10.1126/science.aap8757

33. St Clair D, Xu M, Wang P, et al.: Rates of adult schizophrenia following prenatal exposure to the Chinese
famine of 1959-1961. JAMA. 2005, 294:557-62. 10.1001/jama.294.5.557

34. Susser E, Neugebauer R, Hoek HW, Brown AS, Lin S, Labovitz D, Gorman JM: Schizophrenia after prenatal
famine. Further evidence. Arch Gen Psychiatry. 1996, 53:25-31. 10.1001/archpsyc.1996.01830010027005

35. Levine SZ, Kodesh A, Viktorin A, Smith L, Uher R, Reichenberg A, Sandin S: Association of maternal use of
folic acid and multivitamin supplements in the periods before and during pregnancy with the risk of autism
spectrum disorder in offspring. JAMA Psychiatry. 2018, 75:176-84. 10.1001/jamapsychiatry.2017.4050

36. Surén P, Roth C, Bresnahan M, et al.: Association between maternal use of folic acid supplements and risk of
autism spectrum disorders in children. JAMA. 2013, 309:570-7. 10.1001/jama.2012.155925

37. Virk J, Liew Z, Olsen J, Nohr EA, Catov JM, Ritz B: Preconceptional and prenatal supplementary folic acid
and multivitamin intake and autism spectrum disorders. Autism. 2016, 20:710-8.
10.1177/1362361315604076

38. Eryilmaz H, Dowling KF, Huntington FC, et al.: Association of prenatal exposure to population-wide folic
acid fortification with altered cerebral cortex maturation in youths. JAMA Psychiatry. 2018, 75:918-28.
10.1001/jamapsychiatry.2018.1381

39. Pina-Camacho L, Parellada M, Kyriakopoulos M: Autism spectrum disorder and schizophrenia: boundaries
and uncertainties. BJPsych Adv. 2016, 22:316-324. 10.1192/apt.bp.115.014720

40. Aas M, Melle I, Bettella F, et al.: Psychotic patients who used cannabis frequently before illness onset have
higher genetic predisposition to schizophrenia than those who did not. Psychol Med. 2018, 48:43-9.
10.1017/S0033291717001209

41. Giannitelli M, Levinson DF, Cohen D, Xavier J, Laurent-Levinson C: Developmental and symptom profiles in
early-onset psychosis. Schizophr Res. 2020, 216:470-8. 10.1016/j.schres.2019.10.028

42. Clarke AM, McLaughlin P, Staunton J, et al.: Retrospective study of first episode psychosis in the Dublin
Southwest Mental Health Service: demographics, clinical profile and service evaluation of treatment. Ir J
Psychol Med. 2019, 36:249-58. 10.1017/ipm.2017.46

43. Abidi S, Mian I, Garcia-Ortega I, et al.: Canadian guidelines for the pharmacological treatment of
schizophrenia spectrum and other psychotic disorders in children and youth. Can J Psychiatry. 2017, 62:635-
47. 10.1177/0706743717720197

44. Immonen J, Jääskeläinen E, Korpela H, Miettunen J: Age at onset and the outcomes of schizophrenia: a
systematic review and meta-analysis. Early Interv Psychiatry. 2017, 11:453-60. 10.1111/eip.12412

45. Olfson M, Stroup TS, Huang C, Wall MM, Crystal S, Gerhard T: Suicide risk in medicare patients with
schizophrenia across the life span. JAMA Psychiatry. 2021, 78:876-85. 10.1001/jamapsychiatry.2021.0841

46. Bornheimer LA: Suicidal ideation in first-episode psychosis (FEP): Examination of symptoms of depression
and psychosis among individuals in an early phase of treatment. Suicide Life Threat Behav. 2019, 49:423-31.
10.1111/sltb.12440

47. Vyas NS, Hadjulis M, Vourdas A, Byrne P, Frangou S: The Maudsley early onset schizophrenia study.
Predictors of psychosocial outcome at 4-year follow-up. Eur Child Adolesc Psychiatry. 2007, 16:465-70.
10.1007/s00787-007-0621-4

48. Fraguas D, Del Rey-Mejías A, Moreno C, et al.: Duration of untreated psychosis predicts functional and
clinical outcome in children and adolescents with first-episode psychosis: a 2-year longitudinal study.
Schizophr Res. 2014, 152:130-8. 10.1016/j.schres.2013.11.018

49. Stentebjerg-Olesen M, Pagsberg AK, Fink-Jensen A, Correll CU, Jeppesen P: Clinical characteristics and
predictors of outcome of schizophrenia-spectrum psychosis in children and adolescents: a systematic
review. J Child Adolesc Psychopharmacol. 2016, 26:410-27. 10.1089/cap.2015.0097

50. Molina-García M, Fraguas D, Del Rey-Mejías Á, et al.: The role of premorbid IQ and age of onset as useful
predictors of clinical, functional outcomes, and recovery of individuals with a first episode of psychosis. J
Clin Med. 2021, 10:10.3390/jcm10112474

51. Coulon N, Godin O, Bulzacka E, et al.: Early and very early-onset schizophrenia compared with adult-onset
schizophrenia: French FACE-SZ database. Brain Behav. 2020, 10:e01495. 10.1002/brb3.1495

52. Lee PH, Baker JT, Holmes AJ, et al.: Partitioning heritability analysis reveals a shared genetic basis of brain
anatomy and schizophrenia. Mol Psychiatry. 2016, 21:1680-9. 10.1038/mp.2016.164

53. Ordóñez AE, Luscher ZI, Gogtay N: Neuroimaging findings from childhood onset schizophrenia patients and
their non-psychotic siblings. Schizophr Res. 2016, 173:124-31. 10.1016/j.schres.2015.03.003

54. Greenstein D, Lerch J, Shaw P, et al.: Childhood onset schizophrenia: cortical brain abnormalities as young
adults. J Child Psychol Psychiatry. 2006, 47:1003-12. 10.1111/j.1469-7610.2006.01658.x

2023 Gupta et al. Cureus 15(5): e39488. DOI 10.7759/cureus.39488 8 of 11

https://dx.doi.org/10.1097/01.chi.0000228131.56956.c1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/01.chi.0000228131.56956.c1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.schres.2007.07.018?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.schres.2007.07.018?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1176/appi.ajp.157.5.801?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1176/appi.ajp.157.5.801?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/npjschz.2014.5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/npjschz.2014.5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00787-023-02196-7?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00787-023-02196-7?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s41591-018-0021-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s41591-018-0021-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1126/science.aap8757?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1126/science.aap8757?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jama.294.5.557?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jama.294.5.557?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/archpsyc.1996.01830010027005?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/archpsyc.1996.01830010027005?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jamapsychiatry.2017.4050?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jamapsychiatry.2017.4050?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jama.2012.155925?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jama.2012.155925?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/1362361315604076?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/1362361315604076?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jamapsychiatry.2018.1381?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jamapsychiatry.2018.1381?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1192/apt.bp.115.014720?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1192/apt.bp.115.014720?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1017/S0033291717001209?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1017/S0033291717001209?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.schres.2019.10.028?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.schres.2019.10.028?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1017/ipm.2017.46?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1017/ipm.2017.46?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0706743717720197?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0706743717720197?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/eip.12412?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/eip.12412?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jamapsychiatry.2021.0841?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jamapsychiatry.2021.0841?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/sltb.12440?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/sltb.12440?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00787-007-0621-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00787-007-0621-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.schres.2013.11.018?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.schres.2013.11.018?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1089/cap.2015.0097?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1089/cap.2015.0097?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/jcm10112474?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/jcm10112474?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/brb3.1495?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/brb3.1495?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/mp.2016.164?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/mp.2016.164?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.schres.2015.03.003?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.schres.2015.03.003?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/j.1469-7610.2006.01658.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/j.1469-7610.2006.01658.x?utm_medium=email&utm_source=transaction


55. Vita A, De Peri L, Deste G, Sacchetti E: Progressive loss of cortical gray matter in schizophrenia: a meta-
analysis and meta-regression of longitudinal MRI studies. Transl Psychiatry. 2012, 2:e190.
10.1038/tp.2012.116

56. Bartholomeusz CF, Cropley VL, Wannan C, Di Biase M, McGorry PD, Pantelis C: Structural neuroimaging
across early-stage psychosis: aberrations in neurobiological trajectories and implications for the staging
model. Aust N Z J Psychiatry. 2017, 51:455-76. 10.1177/0004867416670522

57. Rapado-Castro M, Villar-Arenzana M, Janssen J, et al.: Fronto-parietal gray matter volume loss is associated
with decreased working memory performance in adolescents with a first episode of psychosis. J Clin Med.
2021, 10:10.3390/jcm10173929

58. Satterthwaite TD, Wolf DH, Calkins ME, et al.: Structural brain abnormalities in youth with psychosis
spectrum symptoms. JAMA Psychiatry. 2016, 73:515-24. 10.1001/jamapsychiatry.2015.3463

59. Gogtay N, Greenstein D, Lenane M, et al.: Cortical brain development in nonpsychotic siblings of patients
with childhood-onset schizophrenia. Arch Gen Psychiatry. 2007, 64:772-80. 10.1001/archpsyc.64.7.772

60. Palaniyappan L, Maayan N, Bergman H, Davenport C, Adams CE, Soares-Weiser K: Voxel-based
morphometry for separation of schizophrenia from other types of psychosis in first-episode psychosis:
diagnostic test review. Schizophr Bull. 2016, 42:277-8. 10.1093/schbul/sbv189

61. Torres US, Duran FL, Schaufelberger MS, et al.: Patterns of regional gray matter loss at different stages of
schizophrenia: a multisite, cross-sectional VBM study in first-episode and chronic illness. Neuroimage Clin.
2016, 12:1-15. 10.1016/j.nicl.2016.06.002

62. Schmidt SJ, Schultze-Lutter F, Schimmelmann BG, et al.: EPA guidance on the early intervention in clinical
high risk states of psychoses. Eur Psychiatry. 2015, 30:388-404. 10.1016/j.eurpsy.2015.01.013

63. National Institute for Health and Care Excellence: Psychosis and Schizophrenia in Adults: Treatment and
Management. National Institute for Health and Care Excellence, London; 2014.
https://pubmed.ncbi.nlm.nih.gov/25340235/.

64. Lalevic G, Scriven M, O'Brien S: Early intervention in psychosis in the North Lee Mental Health Services
programme: a 5-year review. Ir J Psychol Med. 2019, 36:271-7. 10.1017/ipm.2019.17

65. Malla A, Joober R, Iyer S, et al.: Comparing three-year extension of early intervention service to regular care
following two years of early intervention service in first-episode psychosis: a randomized single blind
clinical trial. World Psychiatry. 2017, 16:278-86. 10.1002/wps.20456

66. Marshall M, Rathbone J: Early intervention for psychosis. Cochrane Database Syst Rev. 2006, CD004718.
10.1002/14651858.CD004718.pub2

67. Kumra S, Oberstar JV, Sikich L, Findling RL, McClellan JM, Vinogradov S, Charles Schulz S: Efficacy and
tolerability of second-generation antipsychotics in children and adolescents with schizophrenia. Schizophr
Bull. 2008, 34:60-71. 10.1093/schbul/sbm109

68. Nicol G, Newcomer J: Review: children and adolescents with schizophrenia spectrum disorders respond to
antipsychotics, but are susceptible to adverse events. Evid Based Ment Health. 2008, 11:81.
10.1136/ebmh.11.3.81

69. Findling RL, Robb A, Nyilas M, et al.: A multiple-center, randomized, double-blind, placebo-controlled study
of oral aripiprazole for treatment of adolescents with schizophrenia. Am J Psychiatry. 2008, 165:1432-41.
10.1176/appi.ajp.2008.07061035

70. Haas M, Unis AS, Armenteros J, Copenhaver MD, Quiroz JA, Kushner SF: A 6-week, randomized, double-
blind, placebo-controlled study of the efficacy and safety of risperidone in adolescents with schizophrenia. J
Child Adolesc Psychopharmacol. 2009, 19:611-21. 10.1089/cap.2008.0144

71. Kryzhanovskaya L, Schulz SC, McDougle C, et al.: Olanzapine versus placebo in adolescents with
schizophrenia: a 6-week, randomized, double-blind, placebo-controlled trial. J Am Acad Child Adolesc
Psychiatry. 2009, 48:60-70. 10.1097/CHI.0b013e3181900404

72. Pagsberg AK, Jeppesen P, Klauber DG, et.al.: Quetiapine extended release versus aripiprazole in children
and adolescents with first-episode psychosis: the multicentre, double-blind, randomised tolerability and
efficacy of antipsychotics (TEA) trial. Lancet Psychiatry. 2017, 8:605-618. 10.1016/S2215-0366(17)30166-9

73. Sikich L, Frazier JA, McClellan J, et al.: Double-blind comparison of first- and second-generation
antipsychotics in early-onset schizophrenia and schizo-affective disorder: findings from the treatment of
early-onset schizophrenia spectrum disorders (TEOSS) study. Am J Psychiatry. 2008, 165:1420-31.
10.1176/appi.ajp.2008.08050756

74. Sikich L, Hamer RM, Bashford RA, Sheitman BB, Lieberman JA: A pilot study of risperidone, olanzapine, and
haloperidol in psychotic youth: a double-blind, randomized, 8-week trial. Neuropsychopharmacology. 2004,
29:133-45. 10.1038/sj.npp.1300327

75. Correll CU: Addressing adverse effects of antipsychotic treatment in young patients with schizophrenia . J
Clin Psychiatry. 2011, 72:e01. 10.4088/JCP.9101tx6c

76. Findling RL, Landbloom RP, Mackle M, et al.: Safety and efficacy from an 8 week double-blind trial and a 26
week open-label extension of asenapine in adolescents with schizophrenia. J Child Adolesc
Psychopharmacol. 2015, 25:384-96. 10.1089/cap.2015.0027

77. Pagsberg AK, Krogmann A, Jeppesen P, et al.: Early antipsychotic non-response as a predictor of non-
response and non-remission in adolescents with psychosis treated with aripiprazole or quetiapine: results
from the TEA trial. J Am Acad Child Adolesc Psychiatry. 2022, 61:997-1009. 10.1016/j.jaac.2021.11.032

78. Lehman AF, Lieberman JA, Dixon LB, McGlashan TH, Miller AL, Perkins DO, Kreyenbuhl J: Practice
guideline for the treatment of patients with schizophrenia, second edition. Am J Psychiatry. 2004, 161:1-56.

79. Gillespie AL, Samanaite R, Mill J, Egerton A, MacCabe JH: Is treatment-resistant schizophrenia categorically
distinct from treatment-responsive schizophrenia? a systematic review. BMC Psychiatry. 2017, 17:12.
10.1186/s12888-016-1177-y

80. Pardiñas AF, Smart SE, Willcocks IR, et al.: Interaction testing and polygenic risk scoring to estimate the
association of common genetic variants with treatment resistance in schizophrenia. JAMA Psychiatry. 2022,
79:260-9. 10.1001/jamapsychiatry.2021.3799

81. Kumra S, Frazier JA, Jacobsen LK, et al.: Childhood-onset schizophrenia. A double-blind clozapine-
haloperidol comparison. Arch Gen Psychiatry. 1996, 53:1090-7. 10.1001/archpsyc.1996.01830120020005

2023 Gupta et al. Cureus 15(5): e39488. DOI 10.7759/cureus.39488 9 of 11

https://dx.doi.org/10.1038/tp.2012.116?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/tp.2012.116?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0004867416670522?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0004867416670522?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/jcm10173929?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/jcm10173929?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jamapsychiatry.2015.3463?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jamapsychiatry.2015.3463?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/archpsyc.64.7.772?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/archpsyc.64.7.772?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/schbul/sbv189?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/schbul/sbv189?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.nicl.2016.06.002?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.nicl.2016.06.002?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.eurpsy.2015.01.013?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.eurpsy.2015.01.013?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/25340235/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1017/ipm.2019.17?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1017/ipm.2019.17?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/wps.20456?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/wps.20456?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/14651858.CD004718.pub2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/14651858.CD004718.pub2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/schbul/sbm109?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/schbul/sbm109?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/ebmh.11.3.81?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/ebmh.11.3.81?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1176/appi.ajp.2008.07061035?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1176/appi.ajp.2008.07061035?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1089/cap.2008.0144?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1089/cap.2008.0144?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/CHI.0b013e3181900404?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/CHI.0b013e3181900404?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S2215-0366(17)30166-9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S2215-0366(17)30166-9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1176/appi.ajp.2008.08050756?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1176/appi.ajp.2008.08050756?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/sj.npp.1300327?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/sj.npp.1300327?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4088/JCP.9101tx6c?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4088/JCP.9101tx6c?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1089/cap.2015.0027?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1089/cap.2015.0027?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jaac.2021.11.032?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jaac.2021.11.032?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/15000267/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12888-016-1177-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12888-016-1177-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jamapsychiatry.2021.3799?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jamapsychiatry.2021.3799?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/archpsyc.1996.01830120020005?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/archpsyc.1996.01830120020005?utm_medium=email&utm_source=transaction


82. Shaw P, Sporn A, Gogtay N, et al.: Childhood-onset schizophrenia: a double-blind, randomized clozapine-
olanzapine comparison. Arch Gen Psychiatry. 2006, 63:721-30. 10.1001/archpsyc.63.7.721

83. Kumra S, Kranzler H, Gerbino-Rosen G, et al.: Clozapine versus "high-dose" olanzapine in refractory early-
onset schizophrenia: an open-label extension study. J Child Adolesc Psychopharmacol. 2008, 18:307-16.
10.1089/cap.2007.0089

84. Kim JS, Park CM, Choi JA, et al.: The association between season of birth, age at onset, and clozapine use in
schizophrenia. Acta Psychiatr Scand. 2017, 136:445-54. 10.1111/acps.12776

85. Stokes I, Griffiths SL, Jones R, et al.: Prevalence of treatment resistance and clozapine use in early
intervention services. BJPsych Open. 2020, 6:e107. 10.1192/bjo.2020.89

86. Taipale H, Tanskanen A, Mehtälä J, Vattulainen P, Correll CU, Tiihonen J: 20-year follow-up study of
physical morbidity and mortality in relationship to antipsychotic treatment in a nationwide cohort of
62,250 patients with schizophrenia (FIN20). World Psychiatry. 2020, 19:61-8. 10.1002/wps.20699

87. Komaryk A, Elbe D, Burgess L: Retrospective review of clozapine use in children and adolescents . J Can Acad
Child Adolesc Psychiatry. 2021, 30:36-48.

88. Howes OD, Thase ME, Pillinger T: Treatment resistance in psychiatry: state of the art and new directions .
Mol Psychiatry. 2022, 27:58-72. 10.1038/s41380-021-01200-3

89. Schneider C, Corrigall R, Hayes D, Kyriakopoulos M, Frangou S: Systematic review of the efficacy and
tolerability of clozapine in the treatment of youth with early onset schizophrenia. Eur Psychiatry. 2014,
29:1-10. 10.1016/j.eurpsy.2013.08.001

90. Schneider C, Papachristou E, Wimberley T, et al.: Clozapine use in childhood and adolescent schizophrenia:
a nationwide population-based study. Eur Neuropsychopharmacol. 2015, 25:857-63.
10.1016/j.euroneuro.2015.02.003

91. Trinczek E, Heinzel-Gutenbrunner M, Haberhausen M, Bachmann CJ: Time to initiation of clozapine
treatment in children and adolescents with early-onset schizophrenia. Pharmacopsychiatry. 2016, 49:254-9.
10.1055/s-0042-116947

92. Wimberley T, Støvring H, Sørensen HJ, et al.: Predictors of treatment resistance in patients with
schizophrenia: a population-based cohort study. Lancet Psychiatry. 2016, 3:358-366. 10.1016/S2215-
0366(15)00575-1

93. Vacheron MN, Veyrat-Masson H, Wehbe E: [What support of young presenting a first psychotic episode,
when schooling is being challenged?]. Encephale. 2017, 43:570-6. 10.1016/j.encep.2017.10.001

94. Bosnjak Kuharic D, Kekin I, Hew J, Rojnic Kuzman M, Puljak L: Interventions for prodromal stage of
psychosis. Cochrane Database Syst Rev. 2019, 2019: 10.1002/14651858.CD012236.pub2

95. Drake RJ, Husain N, Marshall M, et al.: Effect of delaying treatment of first-episode psychosis on symptoms
and social outcomes: a longitudinal analysis and modelling study. Lancet Psychiatry. 2020, 7:602-10.
10.1016/S2215-0366(20)30147-4

96. Melle I, Larsen TK, Haahr U, et al.: Reducing the duration of untreated first-episode psychosis: effects on
clinical presentation. Arch Gen Psychiatry. 2004, 61:143-50. 10.1001/archpsyc.61.2.143

97. Jääskeläinen E, Juola T, Korpela H, Lehtiniemi H, Nietola M, Korkeila J, Miettunen J: Epidemiology of
psychotic depression - systematic review and meta-analysis. Psychol Med. 2018, 48:905-18.
10.1017/S0033291717002501

98. Dalsgaard S, Mortensen PB, Frydenberg M, Maibing CM, Nordentoft M, Thomsen PH: Association between
attention-deficit hyperactivity disorder in childhood and schizophrenia later in adulthood. Eur Psychiatry.
2014, 29:259-63. 10.1016/j.eurpsy.2013.06.004

99. Strålin P, Hetta J: First episode psychosis and comorbid ADHD, autism and intellectual disability . Eur
Psychiatry. 2019, 55:18-22. 10.1016/j.eurpsy.2018.09.007

100. Zheng S, Chua YC, Tang C, et al.: Autistic traits in first-episode psychosis: rates and association with 1-year
recovery outcomes. Early Interv Psychiatry. 2021, 15:849-55. 10.1111/eip.13021

101. Strålin P, Hetta J: First episode psychosis: register-based study of comorbid psychiatric disorders and
medications before and after. Eur Arch Psychiatry Clin Neurosci. 2021, 271:303-13. 10.1007/s00406-020-
01139-6

102. Albin K, Albin C, Jeffries CD, Perkins DO: Clinician recognition of first episode psychosis . J Adolesc Health.
2021, 69:457-64. 10.1016/j.jadohealth.2020.12.138

103. Williams R, Malla A, Roy MA, et al.: What is the place of clozapine in the treatment of early psychosis in
Canada?. Can J Psychiatry. 2017, 62:109-14. 10.1177/0706743716651049

104. O'Callaghan E, Turner N, Renwick L, et al.: First episode psychosis and the trail to secondary care: help-
seeking and health-system delays. Soc Psychiatry Psychiatr Epidemiol. 2010, 45:381-91. 10.1007/s00127-
009-0081-x

105. Reist C, Valdes E, Ren Y, Wright A, Rubio JM: Using claims data to assess treatment quality of first-episode
psychosis. Psychiatr Serv. 2021, 72:247-53. 10.1176/appi.ps.201900595

106. Rolin SA, Richards MC: Closing the gap: better health care for young adults with first-episode psychosis .
Psychiatr Serv. 2021, 72:241. 10.1176/appi.ps.72305

107. Thien K, O'Donoghue B: Delays and barriers to the commencement of clozapine in eligible people with a
psychotic disorder: a literature review. Early Interv Psychiatry. 2019, 13:18-23. 10.1111/eip.12683

108. Shah P, Iwata Y, Brown EE, et al.: Clozapine response trajectories and predictors of non-response in
treatment-resistant schizophrenia: a chart review study. Eur Arch Psychiatry Clin Neurosci. 2020, 270:11-
22. 10.1007/s00406-019-01053-6

109. Hickling LM, Kouvaras S, Nterian Z, Perez-Iglesias R: Non-adherence to antipsychotic medication in first-
episode psychosis patients. Psychiatry Res. 2018, 264:151-4. 10.1016/j.psychres.2018.04.002

110. Tan C, Abdin E, Liang W, Poon LY, Poon NY, Verma S: Medication adherence in first-episode psychosis
patients in Singapore. Early Interv Psychiatry. 2019, 13:780-8. 10.1111/eip.12559

111. Schoeler T, Petros N, Di Forti M, Klamerus E, Foglia E, Murray R, Bhattacharyya S: Poor medication
adherence and risk of relapse associated with continued cannabis use in patients with first-episode
psychosis: a prospective analysis. Lancet Psychiatry. 2017, 4:627-33. 10.1016/S2215-0366(17)30233-X

112. Pelayo-Terán JM, Gajardo Galán VG, de la Ortiz-García de la Foz V, Martínez-García O, Tabarés-Seisdedos R,

2023 Gupta et al. Cureus 15(5): e39488. DOI 10.7759/cureus.39488 10 of 11

https://dx.doi.org/10.1001/archpsyc.63.7.721?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/archpsyc.63.7.721?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1089/cap.2007.0089?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1089/cap.2007.0089?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/acps.12776?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/acps.12776?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1192/bjo.2020.89?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1192/bjo.2020.89?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/wps.20699?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/wps.20699?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/33552171/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s41380-021-01200-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s41380-021-01200-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.eurpsy.2013.08.001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.eurpsy.2013.08.001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.euroneuro.2015.02.003?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.euroneuro.2015.02.003?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1055/s-0042-116947?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1055/s-0042-116947?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S2215-0366(15)00575-1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S2215-0366(15)00575-1?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.encep.2017.10.001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.encep.2017.10.001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/14651858.CD012236.pub2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/14651858.CD012236.pub2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S2215-0366(20)30147-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S2215-0366(20)30147-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/archpsyc.61.2.143?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/archpsyc.61.2.143?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1017/S0033291717002501?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1017/S0033291717002501?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.eurpsy.2013.06.004?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.eurpsy.2013.06.004?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.eurpsy.2018.09.007?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.eurpsy.2018.09.007?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/eip.13021?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/eip.13021?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00406-020-01139-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00406-020-01139-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jadohealth.2020.12.138?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jadohealth.2020.12.138?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0706743716651049?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0706743716651049?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00127-009-0081-x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00127-009-0081-x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1176/appi.ps.201900595?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1176/appi.ps.201900595?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1176/appi.ps.72305?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1176/appi.ps.72305?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/eip.12683?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/eip.12683?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00406-019-01053-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00406-019-01053-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.psychres.2018.04.002?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.psychres.2018.04.002?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/eip.12559?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/eip.12559?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S2215-0366(17)30233-X?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S2215-0366(17)30233-X?utm_medium=email&utm_source=transaction


Crespo-Facorro B, Ayesa-Arriola R: Rates and predictors of relapse in first-episode non-affective psychosis:
a 3-year longitudinal study in a specialized intervention program (PAFIP). Eur Arch Psychiatry Clin
Neurosci. 2017, 267:315-23. 10.1007/s00406-016-0740-3

113. Abdel-Baki A, Thibault D, Medrano S, Stip E, Ladouceur M, Tahir R, Potvin S: Long-acting antipsychotic
medication as first-line treatment of first-episode psychosis with comorbid substance use disorder. Early
Interv Psychiatry. 2020, 14:69-79. 10.1111/eip.12826

114. Medrano S, Abdel-Baki A, Stip E, Potvin S: Three-year naturalistic study on early use of long-acting
injectable antipsychotics in first episode psychosis. Psychopharmacol Bull. 2018, 48:25-61.

115. Salgueiro M, Segarra R: Long-acting injectable second-generation antipsychotics in first-episode psychosis:
a narrative review. Int Clin Psychopharmacol. 2019, 34:51-6. 10.1097/YIC.0000000000000249

116. Goulet K, Deschamps B, Evoy F, Trudel JF: Use of brain imaging (computed tomography and magnetic
resonance imaging) in first-episode psychosis: review and retrospective study. Can J Psychiatry. 2009,
54:493-501. 10.1177/070674370905400711

117. Kular S, Griffin K, Batty R, Hoggard N, Connolly D: The role of MRI and CT of the brain in first episodes of
psychosis and behavioural abnormality. Clin Radiol. 2021, 76:712.e9-712.e13. 10.1016/j.crad.2021.05.009

118. Forbes M, Stefler D, Velakoulis D, et al.: The clinical utility of structural neuroimaging in first-episode
psychosis: a systematic review. Aust N Z J Psychiatry. 2019, 53:1093-104. 10.1177/0004867419848035

119. Daye D, Carrodeguas E, Glover M 4th, Guerrier CE, Harvey HB, Flores EJ: Impact of delayed time to advanced
imaging on missed appointments across different demographic and socioeconomic factors. J Am Coll Radiol.
2018, 15:713-20. 10.1016/j.jacr.2018.01.023

120. Pauselli L, Verdolini N, Bernardini F, Compton MT, Quartesan R: Predictors of length of stay in an inpatient
psychiatric unit of a general hospital in Perugia, Italy. Psychiatr Q. 2017, 88:129-40. 10.1007/s11126-016-
9440-4

121. Roberts R, Maylea C: Is rural mental health workforce a policy imperative? . Aust J Rural Health. 2019,
27:454-8. 10.1111/ajr.12541

122. Fontanella CA, Hiance-Steelesmith DL, Phillips GS, Bridge JA, Lester N, Sweeney HA, Campo JV: Widening
rural-urban disparities in youth suicides, United States, 1996-2010. JAMA Pediatr. 2015, 169:466-73.
10.1001/jamapediatrics.2014.3561

123. Lambert D, Agger MS: Access of rural AFDC medicaid beneficiaries to mental health services . Health Care
Financ Rev. 1995, 17:133-45.

124. Summers-Gabr NM: Rural-urban mental health disparities in the United States during COVID-19 . Psychol
Trauma. 2020, 12:S222-4. 10.1037/tra0000871

125. Hensley C, Heaton PC, Kahn RS, Luder HR, Frede SM, Beck AF: Poverty, transportation access, and
medication nonadherence. Pediatrics. 2018, 141: 10.1542/peds.2017-3402

126. When insurance won’t cover drugs, Americans make “tough choices” about their health . (2020). Accessed:
May 18, 2023: https://www.npr.org/sections/health-shots/2020/01/27/799019013/when-insurance-wont-
cover-drugs-americans-make-tough-c....

2023 Gupta et al. Cureus 15(5): e39488. DOI 10.7759/cureus.39488 11 of 11

https://dx.doi.org/10.1007/s00406-016-0740-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00406-016-0740-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/eip.12826?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/eip.12826?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/30618474/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/YIC.0000000000000249?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/YIC.0000000000000249?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/070674370905400711?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/070674370905400711?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.crad.2021.05.009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.crad.2021.05.009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0004867419848035?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0004867419848035?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jacr.2018.01.023?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jacr.2018.01.023?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s11126-016-9440-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s11126-016-9440-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/ajr.12541?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/ajr.12541?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jamapediatrics.2014.3561?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jamapediatrics.2014.3561?utm_medium=email&utm_source=transaction
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4193566/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1037/tra0000871?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1037/tra0000871?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1542/peds.2017-3402?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1542/peds.2017-3402?utm_medium=email&utm_source=transaction
https://www.npr.org/sections/health-shots/2020/01/27/799019013/when-insurance-wont-cover-drugs-americans-make-tough-choices-about-their-health?utm_medium=email&utm_source=transaction
https://www.npr.org/sections/health-shots/2020/01/27/799019013/when-insurance-wont-cover-drugs-americans-make-tough-choices-about-their-health?utm_medium=email&utm_source=transaction

	Lost in Translation: Challenges in the Diagnosis and Treatment of Early-Onset Schizophrenia
	Abstract
	Introduction And Background
	Method
	FIGURE 1: Search strategy for the review


	Review
	Risk factors specific to EOS
	TABLE 1: Risk factors specific to early-onset schizophrenia

	Clinical profiles of EOS and duration of untreated psychosis
	TABLE 2: Clinical profiles of early-onset schizophrenia and duration of untreated psychosis

	Advanced neuroimaging and diagnostics
	TABLE 3: Advanced neuroimaging and diagnostics

	Treatment strategies for EOS
	TABLE 4: Treatment strategies for early-onset schizophrenia

	Challenges within the mental health systems
	TABLE 5: Challenges within the mental health systems


	Conclusions
	Additional Information
	Disclosures

	References


